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Outline

* Background
» Drinking Water Assessment Framework
»Conceptual Exposure Model
» Assessment Tools

* Chlorpyrifos Drinking Water Assessment

» One of, if not the most highly refined drinking water assessment completed for surface
water
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Background
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Drinking Water Assessment Framework

* Tiered approach is used to prioritize resources
* Low tiers are easy to use, simple input and output
* High tiers require more input, more complex and
detailed output

* Upper bound estimate of exposure
 |f level of concern is not exceeded using screening
exposure estimate, high confidence of low risk
« |If level of concern is exceeded, there could be risk,
or it may be the result of overestimating exposure
— refinements considered
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Assessment Tools

Monitoring Data
¢ Direct measure
* Actual pesticide use for specific
site
* Often limited in time
* Often available for many sites with
varying vulnerabilities

* Tends to underestimate frequency
of occurrence and peak exposure

Modeling Data

Direct estimate

Maximum or typical pesticide use

Simulations over long time

Based on a few standard
vulnerable sites

Daily concentrations and inputs
can be adjusted to be more or less

conservative
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Monitoring Data

« Data sources include federal, state, academic, and other sources

* Monitoring data can elucidate what is happening under current use practices
(not necessarily maximum label rates) and under specific conditions {may not be
predictive of concentrations in other areas)

* All known monitoring data are considered in drinking water exposure
assessments
« Data are analyzed and characterized based on contextual information (i.e., ancillary data) and
the gquality of the data varies tremendously
* explain why some sites have greater exposures than others
* year to year variability
¢ extrapolate to sites where there are no data

* Generally monitoring data are NOT used (?uantitat_ively in risk assessments due to
the challenges with interpreting the data from limited sampling (time and space);
however, often it is used for characterization and to ground truth modeling
estimates
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Drinking Water Conceptual Model for Pesticide
Fate and Transport to Source Surface Water

e
Runcif &
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Leaching Untake to Sediment
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Drinking Water Intake Watersheds and Associated
Community Water Systems Vulnerable to
Pesticide Contamination

&
il
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Drinking Water Intake Watersheds and Associated
Community Water Systems Vulnerable to
Pesticide Contamination

Example 1: “Large” system serving 74,750 Example 2: “Small” system serving 462
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Drinking Water Treatment

¢ Drinking water assessments consider

treatment; however, there are challenges: 1

» We do not typically get drinking water
treatment data

» Generally, drinking water treatment does not
remove/transform pesticides — exceptions are
organophosphates and carbamates which
have been shown to covert to the
corresponding oxon

* Treatment methods vary across the
country and even within facilities.

¢ Coagulation-flocculation, filtration and
disinfection {chlorine) are the most prevalent \é’ "@@@éﬁ ﬁ@aﬁ
treatment processes & "' "' \,

¢ Advanced treatment methods such as activated
carbon are more common for systems serving Population Served
larger populations pulation Serve

s Chiorine

70 s Chiorine Dioxide

# Chioramine only

& Chloramine with free chlorine

..... % Chioramines with seasonal
chlorine

Community Water Systems (percent)

wmCzone

S

wUV

# Mixed Oxidant
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Statute and Implementation

* FFDCA § 408(b)(2)(A)(ii) requires EPA to assess “aggregate exposure
to the pesticide chemical residue, including all anticipated dietary
exposures and all other exposures for which there is reliable
information”

* Dietary exposures include exposures in food and in drinking water

* EPA developed the concept of “risk cup” to facilitate risk refinement when considering

aggregate human health risk to a pesticide

» Drinking Water Level of Comparison {(DWLoC) approach is used to calculate the amount of exposure
which could occur without exceeding the risk level of concern {i.e., the available space in the total
aggregate risk cup for exposures to residues in drinking water after accounting for exposures from
residues in food and from residential uses)
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Chlorpyrifos
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Summary of Refinements

* Highly refined assessment (tier 111+)

ANANENEN

ANENEN

v
v

'

Many additional analysis have been completed that are not specifically illustrated in the 2016 drinking water assessment but
the data are included

Labeled use clarification

Evaluated volatility and spray drift

Summarized the effects of drinking water treatment

Used community drinking water intake watershed percent croppead area adjustment factors for 18 HUC-02 regions

Simulated additional chlorpyrifos use scenarios to evaluate typical use practices
Completed model input sensitivity analysis
Used representative and spatially relevant scenarios

Expanded aquatic modeling approach to encompass use of spatial relevant model {i.e., WARP}
éré?(l)yzed all available monitoring data for chlorpyrifos and chlorpyrifos-oxon, developed sampling bias factors (SEAWAVE-

Compared aquatic modeling and monitoring data {site-specific analysis)
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History

* Previous drinking water assessments
* Preliminary Drinking Water Assessment (June 30, 2011) — National (Tier 2)

* Updated Drinking Water Assessment {December 23, 2014) — Regional Community Water
System Assessment (Tier 2-3)

» Chlorpyrifos Refined Drinking Water Assessment for Registration Review (April 14, 2016) —
Highly Refined Assessment (Tier 2-3+)

» One of, if not the most highly refined drinking water assessment completed for surface
water
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Use and Usage

= Master use summary label clarification)

Single max rates <4 Ib a /A sxcept for bib ali/Ads permitted on
citrus Uimited California cou ntiesf

Acrialapplicationrates = 2. 31b a /A [Asian citrus pavilid) others
SRR i Pty

Esiibveded bss i milion prads

miaximum annualrate < 145 0 a i /Ay [tart cherries)

s Agriculturali (7 2 million [bfyrl and non-agricultural use sites ino
usare data)

©  Highest amount fy&ar!y total) of chlorpyrifos applied to corn and
soybean (1.5 million éach per vear)

* LarF,e fraction (>40%) of apples, asparagus, broceol, onjons and
walputs

+ Typical use: sinele applications at maximium rate likely to ocour;
however the ntimber of applications over the course ot ayear
are generally less than what is allowed on the fabel.
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Drinking Water Exposure Summary

 Acetyl cholinesterase (AChE) inhibition reaches steady state at or
around 2-3 weeks of exposure; therefore, the critical exposure
duration for risk assessment is 21-days

* Current label (master use summary) and typical rates
* Current label rates (agricultural): 6.2 — 129 ug/L (1-day), 3.1 — 83.8 pg/L (21-
day)

* Estimates for some urban uses are higher (uses were not combined)

* Model input (e.g., fate and dates) and output {i.e., PCA, exceedance
counts) sensitivity analysis

* Extensive monitoring data analysis
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Drinking Water Exposure Summary

Current label rates {agricultural}
6.2 — 129 ug/L (1-day}, 3.1 - 83.8 ug/L (21-day}

Typical label rates (1.0 Ib/A) and
regional PCAs assuming only agricultural use

time series data provided to HED for direct use in dietary risk assessment
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Drinking Water Exposure Characterization

source waters {example)

with concentrations g, 1.0 Ib/Aand
greater than a referenceN DWI specific PCA assuming only agricultural use
value {n =13} \\\\ -

Example from December 23, 2014 DWA; data in 2016 DWA permits the same spatial resolution
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Drinking Water Exposure Characterization

Count of concentrations greater than a reference value

O™ perceniile

39% parcentile

2897 percentilel

Scenario

Example from December 23, 2014 DWA; times series data in 2016 DWA permits same analysis
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Monitoring Data Analysis

Comprehensive/refined monitoring data analysis
16 programs/databases spanning 1992-2016
14.7 ug/L (unfiltered water), 5.61 ug/L (dissolved/filtered water)

Sampling bias factors (addresses uncertainty with non-daily sample
frequency — 10x for 21-day average for 7-28 day sampling intervals)

30 sites; USGS stream quality index, registrant monitoring program
(flowing systems)
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Site-Specific
Monitoring Analysis

Model simulations parametrized to reflect use
result in estimated concentration (1.1.2 7 ug/l)
comparable to measured concentrations (0922

Sarplex

% Dy Sy
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Site-Specific
Monitoring Analysis

* Model simulations parametrized to reflect use result in estimated concentration (1.1-2.7 ug/L)
comparable to measured concentrations {0.9-2.2 ug/L)

TRt eae 30¥ear

THinii0 Year Paok

Annitial Averdge Avetaee
-2 HE,
134 2:35 173
Walnit {walnut, spray drift)
(2.68) 047) (0.35) April 22,1997 (day 357}
e sl
faltalfa anrayide ity
i 5 b0 69155 061129 Maé’;:yZ;,zsl)997
{1.13-2.58) (0i14-0:3%) 10.12:0.28] 292 ygft

{alfalfa; flcodirrigation)
March 28, 1997 (day 331}
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Drinking Water Assessment Conclusions

The concentrations of chlorpyrifos and chlorpyrifos-oxon in drinking
water are expected to vary (in time and space) across the country with
the highest potential for exposure in high use areas in vulnerable (i.e.,
runoff prone) watersheds, and is highly dependent on drinking water
treatment processes.

Use of sampling bias factor adjusted measured concentrations of
chlorpyrifos (and chlorpyrifos-oxon) or the use of model estimated
concentrations of chlorpyrifos and chlorpyrifos-oxon as an estimated
upper bound exposure is expected to result in similar dietary risk
assessment conclusions.
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Summary of Refinements

* Highly refined assessment (tier 111+)

Labeled use clarification

Evaluated volatility and spray drift

Summarized the effects of drinking water treatment

Used community drinking water intake watershed percent croppead area adjustment factors for 18 HUC-02 regions

ANANENEN

Simulated additional chlorpyrifos use scenarios to evaluate typical use practices
Completed model input sensitivity analysis
Used representative and spatially relevant scenarios

ANENEN

¥ Expanded aquatic modeling approach to encompass use of spatial relevant model {i.e., WARP)
v éré?(l)yzed all available monitoring data for chlorpyrifos and chlorpyrifos-oxon, developed sampling bias factors (SEAWAVE-

v Compared aquatic modeling and monitoring data (site-specific analysis)

Many additional analysis have been completed that are not specifically illustrated in the 2016 drinking water assessment but
the data are included
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Extra Slides
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Drinking Water Exposure Summary
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Treatiment
Method?

Reduction? 3 7
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Population
Catagor

100-0r less:
| 1otso0 B
| sotasoo |
3301:10,000
10,001-50,000 805
50,001:100,000
100,01
500,000 B9
Qver-500,000

Experimental ime was representative of fypical drinking water treatment condition

Chamberlain, E.Shi; H, Wang; T, Ma, Y., Fulmer, A, Adams. C: L Agric. Food: Chiern, 2012°60,:354:363
3: U5 EPA Office of Water 2006 Community Water System Survey; May 2009 {survey data)
Chlorine (FC); Chlaring dioxide (C10,); Chloramines {MCA); Lime/soda ash softener (assuméd to be similar to hydrolysis:at pH
12}; Dltraviolet light {UV); Ozone {0.); Potassium permanganate (MnO;:)
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Surface Water Exposure
Hydrolysis

Pesticide

Loading Aqueous
Photolysis
835.2240
Aerobic Soil
L Metabolism
Application: $35.4100
rate. nun"}{f;)erl Aerobic Aquatic

i Metabolism
methoditype, timing, £35.4300

and retreatment 7 o obic
Aquatic
Metabolism

835.4400
Adsorption and %

Desorption/
Batch
Equilibrium

Soil. Site. Crop, 835.1230 . Weather
Hydrology ife specific »—+drainfall, temp.,

conditions irrigation)

Registrant or literature
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far pesticide

fransformation
products

and environmental

Water

Duration
Frequency

Estimate Drinking

Concentration(s)
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Index Reservoir and Scenarios

* Based on small mid-western
reservoir (Shipman City Lake, IL)
with an agricultural watershed
» 172.8 ha (427 a) watershed;
* 5.3 ha (144,000 m3) reservoir —outflow
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Example of 21-day Time Series Concentrations
Used for Pesticide Drinking Water
Assessments

* recurrence interval, set by
USEPA policy, of 10, meaning
once every 10 years

* highest 1-in-10-year 21-day
average is compared to the
DWLoC; time series data input in
PBPK by HED)
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